The gross tumor volume is a planar area of2.0 cm X 2.0 cm with a depth of 2 mm. The clinical target volume is a square area of 3.0 cm X 3.0 cm with a thickness of 5 mm.
D.I.2 Sources
The implant consists of 7 cesium needles, needle 1 through 5 approximately parallel and needle 6 and 7 serving as crossing needles. The geometry of the implant is illustrated in two demagnified projections (Lateral and Anterior-Posterior), see Figure D .l.
The source strength and length specification are as follows: The Total Reference Air Kerma rate is 2 X 12 (crossing needles) + 2 X 16 (outer needles) + 3 X 8 (inner needles) = 80 JLGy h-1 at 1m.
D.l.3 Time Pattern

Continuous irradiation:
Following the rules of the Manchester System, the duration for a prescribed dose of 65 Gy was determined to be 173 h. This was determined using an area of 3.9 X 3.6 = 14 cm 2 and using the Manchester System tables for h = 0.5 cm.
D.l.4 Total Reference Air Kerma (TRAK)
The Total Reference Air Kerma is equal to: 80 X 173 J-lGy = 13840 J-lGy (or 1.38 cGy) at 1m.
D.l.5 Doses
In order to specify the mean central dose, the dose rate in the central plane is calculated at four reference points located midway between the intersec-tions of needles 1 through 5 and the central plane. The dose rate in these 4 reference points (labelled A through D) appears to be: The average dose rate is 53.4 cGy/h. This value could also have been estimated from an isodose plot in the central plane, as illustrated in Figure D .2, or from a dose-rate profile along a line passing through the intersections, as illustrated in FigureD.3.
The minimum target dose is, in this case, equal to the prescribed dose (65 Gy). From the application time of 173 h, the mean central dose can be calculated to be:
The minimum target dose is thus (65/92.4) X 100% = 70.3% of the mean central dose.
D.l.6 Uniformity Parameters
The spread in the individual minimum doses in the points A-D is in the range -17% to + 11% relative to the mean central dose.
The ratio of the minimum target dose to the mean central dose is (65/92.4) X 100% = 70.3%.
D.l.7 Dose Rate
The dose rate at the level of the surface of pre scription is:
65 Gy/173 h = 0.376 Gy.h-1 (37.6 cGy.h-1 ).
D.2 Two-plane Breast Implant
D.2.1 Volumes
The gross tumor volume is the excisional field region after lumpectomy. The clinical target volume is an area of6.5 cm X 4.2 cm and a thickness of2 cm.
D.2.2 Sources
The implant consists of 69 iridium seeds in 8 source lines (5 with 9 seeds and 3 with 8 seeds) in an approximately parallel, two-plane geometry. The geometry of the implant is illustrated in Fig. D reference air kerma rate of each seed is 1.6 JlGy h-1 at 1m.
The Total Reference Air Kerma Rate ofthe implant is 69 X 1.6 = 110 /LGy/h at 1m.
D.2.3 Time Pattern
Continuous irradiation. Application time 50h.
D.2.4 Total Reference Air Kerma
The application time is 50 h. The Total Reference Air Kerma is therefore: 50 X 110 = 5500 JlGy (or 0.55 cGy) at 1 m. 
D.2.5 Doses
In Figures D.4 and D.5 the three different methods to derive the Mean Central Dose (MCD) are illustrated: a calculation with the computer planning system of the individual minimum doses in 6 triangles (i.e., the doses on the intersections on the perpendicular bisectors in each triangle) gives an average dose rate of 69.0 cGy/h. The method using estimates from the plotted dose distribution in the central plane results in an average dose rate of 69.2 cGy/h, while the average of the local minima in the dose profiles, Figure D .5, yields 66.9 cGy/h. y "Pl";;;x.!o --r-·~--r-~--T··-..-----r---r---r--ra; Step wise movement, step size = 5 mm. Effective length of source = 105 mm. Method of dose optimisation = full dose point optimisation to give 10 Gy at points 1 cm from dwell positions (excluding first and last positions). The position of the points is shown by crosses on the diagram.
The isodose line chosen as reference to prescribe the dose is 50 cGy/h and the prescribed dose is equal to 50 (cGy/h) X 50 (h) = 25 Gy. The minimum target dose is, in this case, identical to the prescribed dose (25 Gy). From the application time of 50 h, the mean central dose can be calculated to be 50 (h) X 0.69 (Gy/h) = 34.5 Gy.
D.2.6 Uniformity Parameters
The spread in the 6 individual minimum doses calculated from the isodose distribution is from -23% to + 13% relative to the mean central dose.
The ratio of the minimum target dose to the mean central dose is (25/34.5) X 100% = 72.5%.
D.2.7 Dose Rate
The dose-rate at the level of the surface of pre scription is 50 cGy/h.
D.3 Bronchus Treatment: Moving Source
D.3.1 Volumes
The clinical target volume is a cylindrical volume 22 mm in diameter and 100 mm in length.
D.3.2 Sources and Technique
Iridium-192 source, active size = 0.6 mm X 3.5 mm.
Step wise movement, step size = 5 mm. Effective length of source = 105 mm. Bronchus catheter 1.9 mm diameter. 1 catheter.
Reference air kerma rate = 4 X 10-2 Gy.h -1 (4 cGy.h-1) at 1 m. 
D.3.6 Dose Rate
Average overall treatment dose-rate at 1 cm 1.67 Gy.min-1 .
